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HNF-SD-WM-DP-240, Rev. OA

CASE NARRATIVE ON THE ANALYTICAL RESULTS FOR THE
105-N BASIN SEDIMENT DISPOSITION, SAMPLE CHARACTERIZATION PROJECT,

PHASE ONE

INTRODUCTION

Project Documentation and Direction

Analytical direction for this project was provided in the following
References.

1. Duncan, G. M., BHI-00975, Rev. 0, 105-N Basin Sediment Disposition Phase
One, Sampling and Analysis Plan, published on January 16, 1997, Bechtel
Hanford, Inc., Richland, Washington 99352.

2. Logan, T. E., Letter of Instruction for 105-N Basin Sediment Disposition
Phase-One Sample Analysis, written to C. G. Mattsson, Fluor Daniel
Hanford, Inc. on January 31, 1997.

3. Meznarich, H. K., WHC-SD-CP-QAPP-016, Rev. lA, 222-S Laboratory Quality
Assurance Plan, released on August 31, 1995, Westinghouse Hanford
Company, Richland, WA 99352.

Project Description

Analyses for this project were to be performed using SW-846 procedures
whenever possible, however the project was not a Resource Conservation
Recovery Act (RCRA) protocol project. Of the analyses reported in this
revised report, all were prepared and performed at the 222-S Laboratory.

Three issues delayed the delivery of the original report: waste handling
issues at the 222-S Laboratory, the finding of polychlorinated biphenyl
hydrocarbons (PCBs) in the N-Basin samples, and a change in quality control
acceptance criteria.

Upon finding significant concentrations of PCBs in these samples, it was
determined that any analyses uncompleted at that time would be placed on hold
until a legally compliant method of segregating and disposal of PCB laden
analytical waste could be implemented. Consequently the following analyses
were not included in the Revision 0 report: viscosity, particle size
distribution and (for one sample) laser ablation/mass spectrometry. An
increase in workscope, including sieve and ICP/MS analyses on three samples,
was requested by the program after delivery of the Revision 0 report.
Consequently they were not included in the Revision 0 report. The results of
these analyses are reported in this Revision OA.
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HNF-SD-WM-DP-240, Rev. OA

SAMPLE COLLECTION AND RECEIVING

Table 1 provides dates associated with sample collection, and the receiving
and analyses of samples at the 222-S Laboratory. Table 1 also indicates RCRA
sample holding times.

ANALYTICAL REQUIREMENTS

Although the quality control (QC) limits for accuracy were changed verbally
just prior to completion of the Revision 0 report, they did not impact the
evaluation of analytical results reported here. The original project
requirements were specified in References 1 and 2. The revised QC limits are
documented in an electronic mail message from Richard Weiss on 4/18/97, which
is provided in this report in Appendix A, Correspondence. The quality control
requirements for those analytes reported here, and which are summarized in
Table 2 of this report, were not changed by the QC limit revision. No impact
occurred because of the technical aspects of these procedures. It is not
technically possible to provide a single precision estimate due to the
spectrum of values generated for the particle size distribution and viscosity
analyses, and the analytes in these procedures are not able to be spiked to
determine accuracy. No QC criteria were specified for ICP/MS and for the
sieve test because they were not requested in References 1 and 2. The laser
ablation/mass spectrometry analysis is considered to be only a semi-
quantitative screen, consequently the application of QC criteria is
inappropriate.

4



Table 1. Sample Collection and Analytical Dates
Sample Collection Sample Receiving | Sample Identification Analytical Operations
Date Time Date Time Customer Laboratory Sample Analyte or Analysis Sample

Sample Sample Description Procedure Date Holding
Number Number Time, days

2/11/97 1320 2/12/97 1235 BOJY49 S97N00001 Original Sample Settled Density 3/24/97 41
Centrifuged Density 3/25197 42

S97N00006 Settled Solid Particle Size Distnbution 4/21197 69
Sieve (100 mesh) 5/28197 106

Viscosity not analyzed n/a
S97N000012 Centrifuged Solid, Direct Laser Ablation/Mass Spec 4/24/97 72
S97N0001 1 Centrifuged Solid, Acid Digest Acid Digestion 3/29/97 46

iCP/MS Isotopic U/Th 5/2/97 80
2/24/97 1240 2/24/97 1830 BOJYSO S97N000002 Original Sample Settled Density 3/24/97 28

Centrifuged Density 3/25/97 29
S97NODD013 Settled Solid Particle Size Distribution 4/18/97 53

Sieve (100 mesh) 5/28/97 - 93
Viscosity 5/5/97 70

S97N00016 Centrifuged Solid, Direct Laser Ablation/Mass Spec 4/2/97 37
S97N000020 Centrifuged Solid, Acid Digest Acid Digestion 3/29/97 33

lCP/MS Isotopic U/Th 5/2/97 67
3/797 2230 3/10197 1300 BOJY51 S97N0005 Original Sample Settled Density 3/25/97 18

Centrifuged Density 3/26/97 19
S97N00014 Settled Solid Particle Size Distribution 4/18/97 42

Sieve (100 mesh) 5/28197 82
Viscosity 5/5/97 59

S97N00017 Centrfuged Solid, Direct Laser Ablation/Mass Spec 4/1/97 25
S97N00021 Centrifuged Solid, Acid Digest Acid Digestion 3/29/97 22

lCP/MS Isotopic U/Th 5/2/97 56

Table 2. Project QC Requirements for 105-N Basin (Phase 1)
Procedure Analyte Procedure QC Requirements Target

Number Duplicate Spike MDA / MDL
RPD % Recovery pCI/g or pg/g

Particle Size Distribution (Analyzer) Particle Size LT-519-101 r/a r/a n/s
Viscosity Viscosity LT-519-115 r/a n/a n/s
Sieve Test (100 mesh) Sieve LT-519-103 r/s n/s n/s
Inductively Coupled Plasma/Mass Spectrometer lIsotopic U/Th LT-506-101 n/s r/s n/s
Laser Ablation/Mass Spectrometer LA/MS screen LT-506-102 r/a r/a n/s
Notes:
n/a indicates that the parameter was not applicable for technical reasons
r/s indicates that the parameter was not specified in References 2 or 3
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HNF-SD-WM-DP-240, Rev. CA

DISCUSSION OF ANALYTICAL RESULTS

Settled and Centrifuged Density

These data were provided in the revision 0 report, but are provided in this
revision because they were discussed in the same chemists's narrative that
included the previously unreported particle size distribution results. That
narrative and analytical results are provided beginning on page 11.

The method of analysis, a test plan, was provided in Attachment
revision 0 report. Consequently, a formalized procedure number
available.
Procedural Anomalies/Difficulties: none noted
Required RCRA Procedure: not specified
Procedure Used: Test Plan
Required Precision: ±30 RPD
Met Precision Requirement?: yes
Required Spike Accuracy: n/a
Met Accuracy Requirement?: n/a
Target Practical Quant Limit (PQL): not specified
Samples Not Meeting Target PQL: n/a
Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blanks Contaminated?: n/a

1 of the
is not

Particle Size Distribution

The chemist's narrative and analytical results
11.
Procedural Anomalies/Difficulties: none noted
Required RCRA Procedure: not specifi
Procedure Used: LT-519-101,
Required Precision: n/a
Met Precision Requirement?: n/a
Required Spike Accuracy: n/a
Met Accuracy Requirement?: n/a
Target Practical Quant Limit (PQL): not specifi
Samples Not Meeting Target PQL: n/a
Maximum Sample Holding Time (RCRA): not specifi
Samples Exceeding Max Holding Time: n/a
Blanks Contaminated?: n/a

are provided beginning on page

ed
Rev. A-1

ed

ed
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HNF-SD-WM-DP-240, Rev. OA

Wet Sieve Test (Gravimetric, 100 mesh)

The chemist's narrative and analytical results are provided beginning
28.
Required RCRA Procedure: not specified
Procedure Used: LT-519-103, Rev. A-0
Required Precision: not specified
Met Precision Requirement?: n/a
Required Spike Accuracy: n/a
Met Accuracy Requirement?: n/a
Target Practical Quant Limit (PQL): not specified
Samples Not Meeting Target PQL: n/a
Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: n/a

on page

Viscosity

The chemist's narrative and analytical results are provided on
Procedural Anomalies/Difficulties:
The viscosity of sample 597N000006 was not measured because th
primarily consisted of pebbles and other objects which exceede
of the viscometer.
Required RCRA Procedure: not specified
Procedure Used: LT-519-]16, Rev. B-0
Required Precision: n/a
Met Precision Requirement?: n/a
Required Spike Accuracy: n/a
Met Accuracy Requirement?: n/a
Target Practical Quant Limit (PQL): not specified
Samples Not Meeting Target PQL: n/a
Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: n/a

page 29.

e sample
d the gap size

Laser Ablation/Mass Spectrometry Screen

The chemist's narrative and analytical results are provided beginning on page
53.
Procedural Anomalies/Difficulties:
The initial data package (Rev. 0) did not include LA/MS data for sample
S97NC00012 due to data acquisition and reduction problems. Sample S97N000012
was rerun and the results are reported in Appendix 5 of this report.
Furthermore, it was discovered by the Pacific Northwest National Laboratory
scientist responsible for LA/MS data reduction that the two samples originally
reported (S97N000016 and S97N000017) were not corrected for laser efficiency.
In order to maintain consistency between the three samples, the data for all

7



HNF-SD-WM-DP-240, Rev. OA

three samples were reprocessed and
Consequently, the attached data rep
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

corrected for laser efficiency.
lace all LA/MS data previously reported.
not specified
LT-506-102, Rev. A-0
n/a
n/a
n/a
n/a
not
n/a
not
n/a
n/a

specified

specified

Inductively Coupled Plasma/Mass Spectrometry

The chemist's narrative and analytical results are provided beginning on page
58.
Procedural Anomalies/Difficulties:
Although it was neither an anomaly nor a difficulty, it is noted that the
samples contained an appreciable concentration of copper (63Cu and 65CU).
Copper-63 is an isobaric interferant of 63Ni, an analyte that was specifically
requested to be quantified by the program. As a consequence, 63Ni was not
quantifiable.
Required RCRA Procedure: none specified
Procedure Used: LT-506-101, Rev. A-1
Required Precision: not specified
Met Precision Requirement?: n/a

Precision attained: 2 U: 27.7 RPD at 0.33 ppm
235U: 11.
238U: 10.
All Th i

Required Spike Accuracy: not spec
Met Accuracy Requirement?: n/a

Spike accuracy attained: 2 U: 80.
Target Practical Quant Limit (PQL): not spec
Samples Not Meeting Target PQL: n/a
Maximum Sample Holding Time (RCRA): not spec
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?:
The blank had an insignificant amount of 21U

4 RPD at 22.8 ppm
4 RPD at 2790 ppm
sotopes were <DL
ified

8 %Recovery
ified

ified
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Numatec HNF-SD-WM-DP-240, REV. 0/4 Internal
Hanford Corporation Memo

From: Process Chemistry 8C510-97-007
Phone: 373-4995 T6-07
Date: April 22, 1997
Subject: 105-N BASIN PHYSICAL TESTING RESULTS (Revision 1)

To: G. L. Miller T6-06

cc: D. L. Hertin T6-07
J. R. Jewet T6-07
A. D. Rice T6-06
JFO File/LB

Reference: Internal Memo, J. F. O'Rourke to G. L. Miller, "Test Plan for
Processing Sediment Samples from 105-N Basin", dated
March 12, 1997.

This letter has been revised to include the correct notebook number for the
105-N Basin sample preparation.

This letter reports the results of the physical testing conducted by Process
Chemistry on sediment samples collected from the 105-N Basin. All
information associated with this testing was recorded in laboratory
notebooks HNF-N-22-1 and RHO-RE-NB-208.

The settled and centrifuged solids densities from samples S97N000001,
S97N000002, and S97N000005 are presented in Attachment I. The settled and
centrifuged solids measurements were made as directed in the reference. The
settled solids densities were measured after the samples were allowed to sit
overnight. The cones were then centrifuged for greater than an hour and the
centrifuged solids densities were measured. The settled and centrifuged
solids measurements were completed on March 25, 1997.

The results of the particle size analyses on samples S97N000006, S97N000013,
and S97N000014 are presented in Attachment II. Most of the particles in the
three samples were less than 10 um in diameter. The particulate mass was
spread over diameter ranges up to 150 pm. The sediment samples also likely
contain particles with diameters less than 0.5 um and greater than 150 pm,
which would not be detected by this instrument.

J. F. O'Rourke, Advanced Engineer
Process Chemistry
Numatec Hanford Corporation

Attachments (2)

Hanford Operations and Engineering Contractor for the US Depariment of Energy
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HNF-SD-WM-DP- 240, REV. OA

8C510-PCS97-007

Attachment

105-N BASIN SEDIMENT SETTLED AND CENTRIFUGED SOLIDS DENSITIES

Consisting of 2 Pages including the cover page

12

I



HNF-SD-WM-DP-240, REV. 0/

TABLE I 105-N BASIN SETTLED AND CENTRIFUGED SOLIDS DENSITIES

SAMPLE SETTLED SOLIDS DENSITY CENTRIFUGED SOLIDS DENSITY
S(g/mL) (g/mL)

S97N000001 1.35 1.64

1.59 1.67

1.68

1.65

S97000021.06 1.10

1.03 1.15

S97N000005 1.23 1.36

1.32 1.53

13
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8C510-PCS97-007

Attachment II

105-N BASIN SEDIMENT PARTICLE SIZE DISTRIBUTION RESULTS

Consisting of 13 Pages including the cover page
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GAlAI I
. LASS)

CsI- VERS ION 4 - 3 (W-IC PROCESS CEM-1E

SAMPLE NAME :STO 5 97A6 Vi-
FILE NAME : S97N06A

HNF-SD-WM-DP-240, REV. 0f

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

: 21/04/1997
: 12:11
: 1 (0.7 Sl)
: MAGNETIC
: REGULAR

3) 1
1

ACQ. RANGE
ACQ. MODE
ACQ. TIME
SAMPLE SIZE
REQ. CONF.

: 0.5-150 COUNTS
: SAMPLE - S.N.F.
: 2918 SEC S.D.U.

5 CONCENTR
None SOLIDS

PROBBILlTY lMUBER DEISITY GM
Name: S976R

111+06 t/ml(100.91)
We at 8 .75 p

(<SCALE RANGE (pa): ADJUSTED ))

8.5 1 2 5

Weian : 1.12m
mean(nl): 2.Hpz
S.D.(nl): 3.20YA
Cond(ni):18.08 v

18 20188 isB
Size (in microns)

Log Scale

-- j- 97

1s

: 435451
: 0.54
: 5227

1. IE+06
2.OE-02

- - I I I I I - I I Iv ,



GALA. C I S1 E RS I ON 4 - 3 ( W
. LABS)
NUMBEl OX sinR s UiT 01 N TABLZE

HC PTOCESS CHEM

( 7.ANc3E S )

SAMPLE NAME
FILE NAME

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

RANGE
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0

g7N6 ->97&bcOC
SS7NO6A

21/04/1997
12:11
1 (0.7 S1)
MAGNETIC
REGULAR

(microns)
- 1.0
- 2.0
- 3.0
- 4.0
- 5.0
- 6.0
- 7.0
- 8.0
- 9.0
- 10.0
- 20.0
- 30.0
- 40.0
- 50.0
- 60.0
- 70.0
- 80.0
- 90.0
- 100.0
- 150.0

ACQ. RANGE
ACQ. MODE
ACQ. TIME
SAMPLE SIZE
REQ. CONF.

LOCAL (%)
44.94
28.86
8.11
6.10
4.22
2.51
1.44
0.76
0.47
0.39
1.69
0.33
0.09
0.06
0.02
0.01
0.00
0.00
0.00
0.00

HNF-SD-WM-DP-240, REV. Of-

: 0.5-150 -

: SAMPLE
: 2918 SEC
:5

None

UNDER(%)
44.94
73.79
81.90
88.00
92.
94.
96.
96.
97.
97.
99.
99.
99.
99.
99.
99.
99.

22
73
18
94
41
80
48
82
90
96
98
99
99

COUNTS : 435451
S.N.F. : 0.54
S.D.U. : 5227
CONCENTR.: 1.1E+06
SOLIDS : 2.OE-02

-CUMULATI

100.00
100.00
100.00

#/Ml

VE-OVER(%)
55.06
26.21
18.10
12.00
7.78
5.27
3.82
3.06
2.59
2.20
0.52
0.18
0.10
0.04
0.02
0.01
0.01
0.00
0.00
0.00
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C a l A I

Com pU te rIz-ed m I n S f e c t o n Sy tern

GALAT CISi
. LABS)

'VE1RSICON 4 - 3 ( wHC IrOCESS CHEm

SAMPLE NAME : S99-tOtB V -y 7-

FILE NAME : S97N06A

HNF-SD-WM-DP-240, REV. 01

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

: 21/04/1997
: 12:11
: 1 (0.7 Sl)
: MAGNETIC
: REGULAR

ACQ. RANGE
ACQ. MODE
ACQ. TIME
SAMPLE SIZE
REQ. CONF.

: 0.5-150
: SAMPLE
: 2918 SEC
:5

None

COUNTS
S. N.F.
S.D.U.
CONCENTR.
SOLIDS

: 435451
; 0.54
: 5227
: 1.1E+06 #/ml
: 2.OE-02 %

PROBABILITY VOLUME DDISITY QMP1
Name: 59776B
2.BE-04 cc/nI(188.f)

hode at 45.76 pm
< SCALE RANCE (pm)

Mean(nu):
S.D.(nu):

ADJUSTED >)

Median :43.4bm
Mean(m): 49.69Pm
S.D.(m): 33.88YA
Conf (um):10. .

.j52B. 5 0 i ii1L11 1
Il 1T--- 1

mIn 5
Size (in icons)

Log Scale

4-s/-97

17
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GALAKE CISi VERSION 4 - 3
LABS)

VOLUTJ M4E 0 I SDTRI BUmT ION pA

(WHC PROCESS dIEM

BL.E (IRANGES )

SAMPLE NAME
FILE NAME

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

RANGE
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0

SO7N+OfB- S9?kxc
:9 9NO6 A

: 21/04/1997
: 12:11
: 1 (0.7 Sl)
: MAGNETIC (3)
: REGULAR

(microns)
- 1.0
- 2.0
- 3.0
- 4.0
- 5.0

6
7
8
9

0
0
0
0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
150.0

ACQ. RANGE
ACQ. MODE
ACQ. TIME
SAMPLE SIZE
REQ. CONF.

LOCAL (%)
0.05
0.24
0.37
0.75
1.09
1.19
1.12
0.90
0.83
0.95
14.27
13.38
10.01
14.03
9.91
6.68
5.29
4.50
3.06

11.37

HNF-SD-WM-DP-240, REV. OF

: 0.5-150 -

: SAMPLE
: 2918 SEC
:5

None

UNDER (%)
0.05
0.29
0.66
1.41
2.50
3.68
4.80
5.71
6.54
7.48
21.76
35.13
45.15
59.18
69.09
75.78
81.07
85.57
88.63

100.00

I COUNTS
SS. N.F.
S.D.U.

SCONCENTR
SSOLIDS

-CUMULATI

: 435451
: 0.54
: 5227
: 1.IE+06
: 2.OE-02

VE-OVER( %)
99.95
99.71
99.34
98.59
97.50
96.32
95.20
94.29
93.46
92.52
78.24
64.87
54.85
40.82
30.91
24.22
18.93
14.43
11.37
0.00
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( WHC IROCESS C-IEM

SAMPLE NAME : S97N000013 105-N
FILE NAME : s97n13

HNF-SD-WM-DP-240, REV. OP-

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

: 18/04/1997
: 09:34
: 1 (0.7 Si)
: MAGNETIC (3)
: REGULAR

ACQ. RANGE
ACQ. MODE
ACQ. TIME
SAMPLE SIZE
REQ. CONF.

0.5-150
SAMPLE -

6785 SEC
5 (ABORTED)
None

COUNTS
| S.N.F.

S.D.U.
I CONCENTR
I SOLIDS

PROABIL11 MJ ER DDhITY GAW
Nw: S9TRO13 105-H
5.7E85 t/MI(1U.Bx)

We at 8.7Sm
( SCALE RAKGE (p): ADJUSTED ))

8.5 1 2 18

H--2/- 97

I
20

Median : 893p
Mean(nl) 1.43m
S.D.(nl): 1.Sym
Conf(ni):100.08 Y

58 too isa
Size (in nicrons)

Log Scale

19

: 478393
: 0.50
: 3961
5.7E+05
2.9E-03

#/ml
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GALAI CIL V'ER.S I 0N 4 . 3 (W
.JLABS)

NUBRDISTrIBTlUrTION, TALkE

SAMPLE NAME : S97N000013 105-N
FILE NAME : s97n13

HC PROCESS CHEM

( HAGr4ES )

HNF-SD-WM-DP-240, REV. 0P

DATE : 18/04/1997 1 ACQ. RANGE : 0.5-150 - COUNTS : 478393
TIME : 09:34 1 ACQ. MODE : SAMPLE I S.N.F. 0.50
CONFIG. : 1 (0.7 Sl) [ ACQ. TIME : 6785 SEC I S.D.U. 3961
CELL TYPE : MAGNETIC (3)1 SAMPLE SIZE : 5 (ABORTED) I CONCENTR.: 5.7E+05 #/ml
SAMPLE TYPE : REGULAR I REQ. CONF. : None I SOLIDS : 2.9E-03 %

(microns)
- 1.0
- 2.0
- 3.0
- 4.0
- 5.0
- 6.0
- 7.0
- 8.0
- 9.0
- 10.0
- 20.0
- 30.0
- 40.0
- 50.0
- 60.0
- 70.0
- 80.0
- 90.0
- 100.0
- 150.0

LOCAL (%)
58.49
27.54

5.12
3.56
2.19
1.01
0.69
0.32
0.23
0.16
0.57
0.07
0.02
0.02
0.01
0.00
0.00
0.00
0.00
0.00

UNDER(%) -CUMULATIVE-OVER(%)
58.49 41.51
86.03 13.97
91.16 8.84
94.72 5.28
96.91 3.09
97.91 2.09
98.60 1.40
98.91 1.09
99.15 0.85
99.31 0.69
99.88 0.12
99.95 0.05
99.97 0.03
99.99 0.01
99.99 0.01

100.00 0.00
100.00 0.00
100.00 0.00
100.00 0.00
100.00 0.00

20
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RANGE
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0



GAT-~JXI CISi 'VEHSTON 4~3 (WI-IC PHOCESS CLiEM

SAMPLE NAME : S97N000013 105-N
FILE NAME S97N13

HNF-SD-WM-DP-240, REV. 0P

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

: 18/04/1997
: 09:34
: 1 (0.7 Sl)
: MAGNETIC (3)
: REGULAR

ACQ. RANGE
ACQ. MODE
ACQ. TIME
SAMPLE SIZE
REQ. CONF.

0.5-150
SAMPLE -

6785 SEC
5 (ABORTED)
None

COUNTS
S.N.F.
S.D.U.
CONCENTR.
SOLIDS

PROMBlLITY VOUE DBhSITY GAPH
e: 89W 13 106-

2.9E-4 cc/mlC(18 ) Mean(nv): 4.59m
MOde at 55.35 pm S.D.(n): 3.GBpm

< SCALE AMCE (pp): ADJUSTED >

HzOCNrrR Pr L

1

et 10 2

edian : 42.54yn
Mean(m): 46.60h
S.D.(m): 33.97pm
God (vm): 188.00 1/

ILI
l8e 1S

Size (in microns)
Log Scale

21
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: 478393
: 0.50
: 3961
: 5.7E+05
: 2.9E-03

#/Imn

( w 11C IPRO; aC--E "S 4cHIEmGAALAT C--TS T
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GALAT _ CIS1 VERSION 4 - 3 ( W
VSLABS)

VOLME ISTIBUIO TABLE 13 ;

SAMPLE NAME : S97N000013 105-N
FILE NAME : s97n13

"C FROCESS CHE;M

( PANCES )

HNF-SD-WM-DP-240, REV. 0t

DATE 18/04/1997 1 ACQ. RANGE 0.5-150 - I COUNTS : 478393
TIME 09:34 1 ACQ. MODE SAMPLE I S.N.F. : 0.50

CONFIG. : 1 (0.7 Sl) I ACQ. TIME : 6785 SEC I S.D.U. : 3961
CELL TYPE : MAGNETIC (3)1 SAMPLE SIZE : 5 (ABORTED) I CONCENTR.: 5.7E+05 #/ml
SAMPLE TYPE : REGULAR I REQ. CONF. : None 1 SOLIDS : 2.9E-03 %

(microns)
- 1.0
- 2.0
- 3.0
- 4.0
- 5.0
- 6.0
- 7.0
- 8.0
- 9.0
- 10.0
- 20.0
- 30.0
- 40.0
- 50.0
- 60.0
- 70.0
- 80.0
- 90.0
- 100.0
- 150.0

LOCAL (%)
0.26
0.76
0.83
1.57
2.05
1.73
1.91
1.35
1.48
1.44

14.69
10.27
7.53

13.98
11.82
6.97
5.03
3.66
2.36
10.31

UNDER(%)-CUMULATIVE-OVER(%)
0.26 99.74
1.01 98.99
1.84 98.16
3.42 96.58
5.46 94.54
7.20 92.80
9.10 90.90

10.46 89.54
11.94 88.06
13.38 86.62
28.06 71.94
38.33 61.67
45.87 54.13
59.85 40.15
71.66 28.34
78.64 21.36
83.66 16.34
87.32 12.68
89.69 10.31
100.00 0.00

22

RANGE
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
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GALA_,I CIS
. LABS) VEflSXON 4-3 (WI-IC F2ROCESS Cl-lEN

SAMPLE NAME : S97N000014 105-N
FILE NAME : S97N14

HNF-SD-WM-DP-240, REV. Oft

DATE : 18/04/1997 1 ACQ. RANGE : 0.5-150 | COUNTS : 533937
TIME : 11:35 1 ACQ. MODE : SAMPLE' S.N.F. 0.52
CONFIG. : 1 (0.7 Si) I ACQ. TIME : 4432 SEC I S.D.U. : 5052
CELL TYPE : MAGNETIC (3)1 SAMPLE SIZE : 5 (ABORTED) I CONCENTR.: 5.2E+05 #/ml
SAMPLE TYPE : REGULAR I REQ. CONF. : None I SOLIDS : 1.6E-02 %

PROILIT7 MIER DENSITY WP
Mam: S9MM 14 18-N
S.ZE45f va](18.0v)
Itda at 8.7S pm

< SCALE RAKE (p): ADJUSTED )>

W4

LW,
'to

AAfl

-fit-

a.wzt
a .s
L.j

7

1

Maiian : 1.18ym
ean(nRl): Z.21m

S.D.(nl): 3.67h
Conf(nl):1 .0 v

AXTEAZ-y u9,027

L.
2

Size (in Ricrons)

Log Scale

'4-2/-97
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GAI CNIs n VE RSDION 4 . 3 (W-C P IROC ESS CH-IE
LABS)

NUMB3ER OX SnTlR I BUT' ION T TABLE ( RANGE S )

SAMPLE NAME : S97N000014 105-N
FILE NAME : S97N14

HNF-SD-WM-DP-240, REV. 0/q

DATE : 18/04/1997 1 ACQ. RANGE : 0.5-150 COUNTS : 533937
TIME : 11:35 1 ACQ. MODE SAMPLE S.N.F. : 0.52
CONFIG. : 1 (0.7 Sl) I ACQ. TIME 4432 SEC I S.D.U. : 5052
CELL TYPE : MAGNETIC (3)1 SAMPLE SIZE 5 (ABORTED) I CONCENTR.: 5.2E+05 #/ml
SAMPLE TYPE : REGULAR I REQ. CONF. : None I SOLIDS : 1.6E-02 %

(microns)
- 1.0
- 2.0
- 3.0
- 4.0
- 5.0
- 6.0
- 7.0
- 8.0
- 9.0
- 10.0
- 20.0
- 30.0
- 40.0
- 50.0
- 60.0
- 70.0
- 80.0
- 90.0
- 100.0
- 150.0

LOCAL (%)
42.95
27.77
9.20
7.42
5.07
2.56
1.51
0.66
0.40
0.32
1.43
0.40
0.13
0.10
0.05
0.02
0.01
0.00
0.00
0.01

UNDER(%)-CUMULATIVE-OVER(%)
42.95 57.05
70.71 29.29
79.91 20.09
87.33 12.67
92.40 7.60
94.96 5.04
96.47 3.53
97.13 2.87
97.53 2.47
97.85 2.15
99.29 0.71
99.68 0.32
99.81 0.19
99.91 0.09
99.96 0.04
99.98 0.02
99.99 0.01
99.99 0.01
99.99 0.01

100.00 0.00
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RANGE
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0



3 A 1, A I

Compter i z e< InsD ec

C I S - 1

tion System

GAlTAI
. LABS)

SAMPLE NAME
FILE NAME

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

CIS i xTERsxoN4 4 - 3

HNF-SD-WM-DP-240, REV. 0/-
S97N000014 105-N
S97N14

: 18/04/1997

(3) I

11:35
1 (0.7 Sl
MAGNETIC
REGULAR

ACQ. RANGE
ACQ. MODE
ACQ. TIME
SAMPLE SIZE
REQ. CONF.

0.5-150
SAMPLE
4432 SEC
5 (ABORTED)
None

I COUNTS
S.N.F.

SS.D.U.
CONCENTR

I SOLIDS

PROWBILITY WLVUE DESITY GRaH
Nam: 97M 14 185-N

1.EE-64 cc/nIlU.Bz)
ode at 58.33 ya

(( SCALE RANGE (p.): ADJUSTED
-r/ I

Mean(n):
S.D.(nu):

-l

~1

AITh

8.5 1 2 s 18 2o se

Medlian : 52.13pm
Mean(,): 58.94y
S.D.(i): 34.55pz
Conf(m):100.0 Y

11i

N
I1

15O
Size (in microns)

LMg Scale

25

( WHC POCESS CHIEM

: 533937
: 0.52
: 5052
: 5.2E+05
: 1.6E-02

# /ml
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GAE-AAI CIs1 EflS XON 4 - 3 W
. LABS)
VOLtUMIE 01 STrfIflT 2I ONJ ABiL]L E

HC FROCESS CHEM

( flANGIE S )

SAMPLE NAME
FILE NAME

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

S97N000014 105-N
S97N14

: 18/04/1997
: 11:35
: 1 (0.7 Sl)
: MAGNETIC (3)
: REGULAR

ACQ. RANGE
ACQ. MODE
ACQ. TIME
SAMPLE SIZE
REQ. CONF.

HNF-SD-WM-DP-240, REV. OP

: 0.5-150P
: SAMPLE
: 4432 SEC
: 5 (ABORTED)
: None

I COUNTS
S.N.F.

SS. D.U.
SCONCENTR
SSOLIDS

: 533937
: 0.52
: 5052
: 5.2E+05 #/ml
: 1.6E-02 %

(microns)
- 1.0
- 2.0
- 3.0
- 4.0
- 5.0
- 6.0
- 7.0
- 8.0
- 9.0
- 10.0
- 20.0
- 30.0
- 40.0
- 50.0
- 60.0
- 70.0
- 80.0
- 90.0
- 100.0
- 150.0

LOCAL (%)
0.03
0.14
0.25
0.55
0.79
0.73
0.71
0.47
0.43
0.47
7.39

10.26
8.90

16.05
12.61
8.15
7.25
4.68
4.62

15.50

UNDER(%
0.03
0.17
0.42
0.98
1.77
2.50
3.21
3.69
4.11
4.59

11.97
22.23
31.14
47.19
59.80
67.96
75.21
79.88
84.50

100.00

)-CUMU LATI VE-OVER(%)
99.97
99.83
99.58
99.02
98.23
97.50
96.79
96.31
95.89
95.41
88.03
77.77
68.86
52.81
40.20
32.04
24.79
20.12
15.50
0.00

26

RANGE
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
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05/06 97 13:27
A-0004-1

Page: 

LABCORE Data Entry Template for Worklist# 17959

Analyst: Instrument: NONE Book#

Method: LT-519-101 Rev/Mod HNF-SD-WM-DP-240, REV. 04

Worklist Comment: 105N BASIN (PARTICLE SIZE) SEGREGATE FOR PCB CONTROL RTS

S Type Sample# R A Test Matrix Group# Project

S97N000006 0 PARTSZ01 SOLID
Analytes Requested: PARTSZ01

S97N000013 0 PARTSZO1 SOLID
Analytes Requested: PARTSZ01

597N000014 0 PARTSZ01 SOLID

97000164 105N PHASE 1

97000164 105N PHASE 1

97000164 105N PHASE 1
Analytes Requested: PARTSZ0I

Final page for worklist # 17959

A~lbst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

27

1 SAYPLE

2 SAYPLE

3 SAYPLE

Analyst Signature
a- te

IDate



NHC HNF-SD-WM-DP-240, REV. OP
Nurnatec Internal
Hanford Corporation Memo
An SCN/Cogema, Inc. Company

From: Process Chemistry 8C510-97-014
Phone: 373-4995 T6-07
Date: June 4, 1997
Subject: RESULTS OF WET SIEVE TESTS ON 105-N BASIN (PHASE 1) SAMPLES

To: G. L. Miller T6-06

cc: D. L. HertingptLd T6-07
J. R. Jewett T6-07
K. L. Powell T6-12
A. D. Rice T6-06
C. M. Seidel T6-14
JFO File/LB

This letter reports the results of wet sieves tests conducted by Process
Chemistry on sediment samples collected from the 105-N Basin. All
information associated with this testing was recorded in laboratory notebook
HNF-N-22-1.

Laboratory Technology Procedure LT-519-103 (Revision A-0) was followed for
the wet sieve tests on the 105-N Basin samples. The sieve tests consisted
of washing sediment through #100 mesh (150 pm) sieves. The sediment was
then dried and weighed to determine the weight percent of particles greater
than 150 pm in diameter. On a dry weight basis, 93.3%, 41.6%, and 77.0% of
the particulates in samples S97N000006, S97N0000013, and S97N0000014 were
retained on the #100 mesh sieves. The sieve tests were completed on May 28,
1997.

If you have any questions on this letter, feel free to call me at 373-4995.

7ttC
J. F. O'Rourke
Process Chemistry
Numatec Hanford Corporation

Hanford Operations and Engineern contractor for the US Department of Energy

28



Nurnatec
Hanford Corporation

HNF-SD-WM-DP-240, REV. OR-
Internal

Memo

Process Chemistry
373-4995 T6-07
May 13, 1997
105-N BASIN VISCOSITY RESULTS

G. L. Miller

cc: D. L. Herti
J. R. Jewet T
A. D. Rice
JFO File/LB

8C510-97-010

T6-06-

T6-07
T6-07
T6-06

This letter summarizes the viscosity measurements recently performed on
settled sediment from 105-N Basin samples S97N000013 and S97N000014. The
viscosity of sample S97N000006 was not measured because the sample primarily
consisted of pebbles and other objects which exceeded the gap size for the
viscometer. Laboratory Technology Procedure LT-519-115 (Revision B-0) was
followed for all of the viscosity analyses.

The sediment in samples S97N000013 and S97N0000014 had not been disturbed
for two weeks prior to the analyses on May 5, 1997. The viscosities were
measured with shear rates increasing from 0 s" to 300 s1 and decreasing
from 300 s1 to 0 s1. At the viscosities observed in these samples, the
lower shear rate limit for the ME-45 sensor system is approximately 20 s.
Measurements with shear rates below 20 s" should be considered highly
questionable. The viscosity analyses were performed at ambient temperature
(approximately 24*C).

Sample S97N000014 contained a number of meta
which were removed prior to the analysis. T
several millimeters to two centimeters. A f
discovered in the cup during cleanup after t
probably caused a large degree of the variab
One or two metal shavings were also discover
cleanup of the sample S97N000013 run.

The attachment contains viscosity curves (vi
stress vs. shear rate) and raw data for the
appear to be somewhat thixotropic with the i
having greater viscosities than the decreasi

I shavings, the majority of
he objects ranged in size from
ew metal shavings were
he run. The metal pieces
ility observed in the results.
ed in the sample cup during

scosity vs. shear rate and shear
sample runs. Both samples
ncreasing shear rate curve
ng curve.

Hanford Operations and Engineering Contractor for the US Department of Energy
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From:
Phone:
Date:
Subject:

To:



G. L. Miller HNF-SD-WM-DP-240, REV. Oq 8C510-97-01O
Page 2
May 13, 1997

All information associated with this testing was recorded in the controlled
laboratory notebooks HNF-N-22-1 and WHC-N-1272-1. If you have any questions
on this letter, feel free to call me at 373-4995.

J. F. O'Rourke
Process Chemistry
Numatec Hanford Corporation

Attachments (2)
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HNF-SD-WM-DP-240, REV. 00-

SC510-PCS97-010

Attachment I

VISCOSITY RESULTS FOR S97N000013

Consisting of 11 Pages including the cover page

31
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H-NF-SD-WM-DP-24o, REV. OF
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!estdate : 05-05-1997

Test umber : 01
Operator : jvc
Seasor : ME45 Meas. systes : C720

au :J00% D : 1001
Factor A : 0.800 Factor M : 3.000
Data stored in file C:\RU E\S97N13A.R07

HNF-SD-WM-DP-240, REV Of

Gap : 0.000 nm

Segment number 1 of type 'Tau/D* is defined as :
D from 0.000 to 300.0 1/s in 4.00 sin at 25.0C.
Area is 403.9 Pa/s
200 steps are defined, 200 are actually present.

Apparent viscosity:
Eta(min):0.000

Point D[/sl]

C0.000
0.142
1.114
2.991
4.770
6.535
7.419
9.189
10.940
11.870
13.750
15.520
16.420
Ia. 190
19.950
20.810
22.710
24.530
26.290
27.190
29.230
30.060
31.920
33.720
34.600
36.510
38.270
39.150
40.910
42.670
43.550
45.410
47.210
48.090
49.850
51.660
52.490
54.250
56.160
57.870
58.800

Eta(sai):161.8 Etar17.31 s(n-l):23.07

7au[PaJ Eta[aPas] tmialn Tesp[zC)

*0.000
0.023
0.152
0.387
0.564
0.653
0.677
0.739
0.789
0.840
0.926
0.994
0.952
0.967
0.981
0.995
1.011
1.024
1.025
1.034
1.041
1.041
1.057
1.054
1.066
1.077
1.064
1.081
1.072
1.070
1.073
1.088
1.101
1.096
1.085
1.102
1.097
1.169
1.127
1.109
1.111

0.000
161.800
136.400
129.200
118.200
99.850
91.280
80.370
72.160
70.800
67.340
64.030
57.980
53.150
49.180
47.830
44.510
41.750
39.000
38.040
35.610
34.630
33.100
31.250
30.790
29.510
27.810
27.620
26.210
25.070
24.650
23.960
23.320
22.780
21.770
21.330
20.900
21.540
20.070
19.160
18.900

:34

Date :05-05-1997
Substance : 097n000013



is
'4 %.
9 71.260

10 72. 14.0

12 75.660
S3 76.74
54 78.4ASO
Lb 30.210
56 31.090
57 82.990
58 94.750
5 86.560
60 87.540
61 89.440
62 90.180
63 92.030
64 93.840
65 95.600
66 e 96.480
67 98.240
68 100.000
69 100.800
70 102.600
71 104.500
72 105.400
73 107.100
74 108.900
75 109.900
76 111.600
77 113.500
78 114.400
79 116.100
80 117.900
81 119.600
82 120.600
83 122.300
84 124.200
85 125.200
86 126.900
87 128.700
88 129.600
89 131.400
90 133.100
91 134.000
92 135.800
93 137.600
94 138.500
95 140.400
96 142.100
97 143.000
98 144.700
99 146.500
100 148.300
101 149.200
102 151.000
103 152.800
104 153.700
105 155.400
106 157.200
101 155.100

6 0.

b.

A. 141

A3 . -AC

3. 59C
-3.330
,3.200
.3.020
2.850
2.900
.2.610
2.240
2.140

-2.100
1.720
-1.650
1.640

.1.530
1.530
1.410

:1.440
1.430
1.090

1.0.920
1.1.260
10.790
1.0.670
10.490
1.0.980
10.480
10.630
1.0.310
10.090
9.905
9.887
9.780
10.830
9.825
9.653
9.595
9.384
9.528
10.110
9.680
9.368
9.300
9.194
9.029
9.014
9.144
8.996
8.911
8.777
8.670
9.920

HNF-SD-WM-DP-240, REV. 0 r+
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15 $.9:0:1 A V' A 1 .2

A 158.8D D A 3f.2 2.:5 HNF-SD-WM-DP-240, REV.0
5 170.600 04 L.40 .

16 1;L72.50 *.43' I. .20 251 28.
17 73.300 L.442 0.322 2.32 281.t

IPI 175.100 1.440 .223 2.35 28.0
IuN 176.800 [.421 1.038 2.37 2.6
120 [77.700 1.419 1.984 2.38 23.0
121 179.500 1.433 1.985 2.1[ 27.8
122 181.400 1.442 '.952 2.13 28.2
123 182.300 1.445 I.925 2.44 23.0
124 184.100 1.543 8.381 2.47 23.1
125 185.800 1.509 8.119 2.49 25.1
126 186.700 1.531 1.200 2.50 28.1
127 188.400 1.526 3.098 2.53 21.1
128 190.200 1.552 3.158 2.55 28.2
129 192.100 1.464 7.622 2.57 25.4
130 193.000 1.470 7.616 2.58 28.2
131 194.800 1.480 7.599 2.61 27.9
132 196.500 1.480 7.533 2.63 28.1
133 197.400 1.502 7.610 2.64 27.9
134 199.100 1.509 7.577 2.67 28.4
135 201.000 1.498 7.453 2.69 27.7
136 201.900 1.507 7.466 2.70 28.1
137 203.700 1.492 7.323 2.73 28.0
138 205.500 1.534 7.463 2.75 28.1
139 206.300 1.518 7.357 2.76 28.2
140 208.100 1.511 7.262 2.79 28.3
141 209.800 1.541 7.346 2.81 28.4
142 211.700 1.549 7.317 2.83 28.3
143 212.600 1.574 7.403 2.85 27.7
144 214.400 1.579 7.366 2.87 28.1
145 216.200 1.552 7.178 2.89 28.0
146 217.000 1.543 7.109 2.91 28.1
147 218.800 1.578 7.211 2.93 28.1
148 220.600 1.560 7.071 2.95 28.3
149 221.600 1.566 7.069 2.97 27.9
150 223.300 1.584 7.095 2.99 27.9
151 225.100 1.600 7.109 3.01 27.9
152 226.000 1.605 7.104 3.03 27.8
153 227.800 1.583 6.950 3.05 28.0
154 229.500 1.616 7.041 3.07 28.3
155 230.400 1.603 6.954 3.08 27.9
156 232.300 1.592 6.855 3.11 27.9
157 234.000 1.614 6.898 3.13 28.1
158 235.800 1.630 6.913 3.16 27.9
159 236.700 1.629 6.881 3.17 28.2
160 238.500 1.629 6.830 3.19 28.2
161 240.200 1.673 6.966 3.22 28.2
162 241.100 1.647 6.831 3.23 28.2
163 243.100 1.969 8.100 3.25 28.2
164 244.700 2.145 8.766 3.27 28.0
165 245.600 2.257 9.191 3.29 28.3
166 247.300 1.875 7.582 3.31 28.1
167 249.100 1.713 6.878 3.33 28.1
168 250.000 1.685 6.739 3.35 28.0
169 251.900 1.659 6.584 3.37 28.1
170 253.700 1.678 6.616 3.39 28.2
171 254.500 1.683 9-615 3.41 28.3 36
172 256.300 1.690 6.593 3.43 28.3
173 258.100 1.691 6.554 3.45 28.1



174 259.800 1.681
175 260.700 1.682
176 262.600 1.694
177 264.400 1.771
178 265.200 1.803
179 267.000 1.728
180 268.800 1.713
181 269.600 1.713
182 271.400 1.700
183 273.300 4.784
184 274.200 1.733
185 276.000 1.852
186 277.700 1.842
187 279.500 1.818
188 280.400 1.814
189 282.100 1.905
190 284.000 1.806
191 284.800 1.794
192 286.700 1.810
193 288.300 1.820
194 289.200 1.788
1954 291.000 1.797
196 292.900 1.793
197 293.800 1.792
198 295.600 1.798
199 297.300 1.785
200 298.100 1.827

8.469 3.48
6.452 3.49
6.450 3.51
6.699 3.54
6.799 3.55
6.471 3.57
6.375 3.60
6.354 3.61
6.265 3.63
6.526 3.66
6.320 3.67
6.710 3.69
6.634 3.72
6.504 3.74
6.470 3.75
6.753 3.77
6.360 3.80
6.299 3.81
6.314 3.83
6.313 3.86
6.180 3.B7
6.174 3.89
6.121 3.92
6.097 3.93
6.084 3.95
6.005 3.98
6.127 3.99

28.3
28.1
28.1
28.1 HNF-SD-WM-DP-240, REV. 0/3
28.3
28.1
28.5
28.4
28.4
28.1
28.1
28.2
28.2
28.4
28.6
28.5
28.3
28.1
27.8
28.3
28.2
28.1
28.4
28.1
28.1
28.1
27.7
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Seguent number 2 of type 'Tau/D' In defined as :
D fron 300.0 to 0.000 1/a in 4.00 vin at 25.OiC.
Area is 321.2 Pa/
200 steps are defined, 200 are actually present.

Apparent viacosity:
Eta(uin):5.880

Point D[1/s1

299.900
299.700
298.700
296.900
295.200
294.300
292.500
290.700
288.900
288.000
286.300
284.500
283.700
281.800
230.000
279.200
277.400
275.700
274.700
272.900
271.100
269.400
268.400
266.700
264.900
264.000
262.300
260.400
259.500
257.700
255.900
255.000
253.300
251.500
250.600
248.800
247.000
245.300
244.400
242.700
240.800
239.900
238.100
236.300
235.500
233.700
232.000
231.000
229.200

Eta(max):119.8 Etar:10.31

HNF.SD-WM-DP-2 40, REV. Olr

n(a-i 11.23

TauLPa) Eta[u.PasJ t[min) Teap[zCl

1.882
1.827
1.932
1.768
1.756
1.781
1.739
1.749
1.726
1.734
1.700
1.699
1.700
1.689
1.670
1.642
1.655
1.639
1.638
1.643
1.650
1.695
1.673
1.604
1.601
1.610
1.784
1.775
1.762
1.746
1.708
1.673
1.664
1.621
1.621
1.612
1.626
1.625
1.605
1.597
1.588
1.574
1.573
1.571
1.587
1.523
1.531
1.547
1.601

6.274
6.095
6.470
5.955
5.951
6.053
5.947
6.016
5.977
6.021
5.940
5.973
5.994
5.993
5.965
5.880
5.966
5.946
5.961
6.020
6.084
6.293
6.233
6.015
6.045
6.099
6.801
6.816
6.789
6.776
6.675
6.560
6.568
6.446
6.468
6.479
6.583
6.625
6.567
6.583
6.597
6.561
6.606
6.649
6.739
6.517
6.600
6.695
6.987
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5Y 21. 500 L.352 . p. 10 2 .I
7 211.700 1.:ho S.2l 1.2 27'.9 HNF-SD-WM-DP-240, REV. O15(1 2 1.80 HO 1.342 L21 ..4 HA.

59 211. LO 1.345 5. : 5.:. 21.0
60 21L300 1.334 6.284 5.1J 211.2
61 211.400 1.324 6.261 5.20 21.4
62 209.500 1.316 6.2B0 5.22 21.3
63 201.700 1.215 5.241 5.24 23.3
64 206.900 1.2!0 6.23 1 5.26 23.1
65 205.100 1.406 6.853 5.28 23.1
66 203.400 1.373 6.752 5.30 23.4
67 201.600 1.337 6.630 5.33 23.2
68 200.700 1.300 6.479 5.34 28.3
69 198.00 1.261 6.343 5.36 27.9
70 197.100 1.266 6.426 5.39 28.0
71 196.200 1.256 6.402 5.40 28.2
72 194.400 1.251 6.434 5.42 28.3
73 192.600 1.811 9.403 5.45 28.2
74 - 191.800 1.530 7.976 5.46 28.3
75 189.900 1.234 6.497 5.48 28.0
76 188.100 1.214 6.454 5.51 28.4
77 187.200 1.200 6.408 5.52 28.3
78 185.400 1.201 6.478 5.54 28.3
79 183.700 1.192 6.488 5.56 28.2
80 182.800 1.208 6.605 5.58 28.4
81 181.100 1.200 6.626 5.60 28.3
82 179.200 1.209 6.747 5.62 28.2
83 177.400 1.192 6.719 5.65 28.2
84 176.500 1.170 6.627 5.66 28.3
85 174.800 1.158 6.625 5.68 28.0
86 173.000 1.154 6.673 5.71 28.2
87 172.100 1.129 6.561 5.72 28.0
88 170.300 1.118 6.564 5.74 28.3
89 168.400 1.118 6.636 5.77 28.2
90 167.600 1.118 6.669 5.78 28.0
91 165.800 1.094 6.599 5.80 28.1
92 164.100 1.135 6.916 5.83 27.9
93 163.100 1.101 6.747 5.84 28.1
94 161.400 1.084 6.716 5.86 28.0
95 159.600 1.093 6.849 5.89 28.4
96 158.700 1.062 6.692 5.90 28.2
97 156.900 1.071 6.825 5.92 28.4
98 155.100 1.067 6.878 5.95 28.0
99 153.400 1.053 6.863 5.97 28.5

100 152.500 1.016 6.663 5.98 28.3
101 150.700 1.045 6.934 6.01 28.3
102 148.900 1.032 6.930 6.03 28.1
103 147.900 1.025 6.930 6.04 28.2
104 146.200 1.023 6.995 6.06 28.1
105 144.400 1.021 7.071 6.09 28.2
106 143.500 1.019 7.097 6.10 28.2
107 141.800 1.006 7.093 6.12 28.2
108 140.000 1.007 7.191 6.15 28.2
109 139.100 0.994 7.145 6.16 28.4
110 137.200 0.986 7.185 6.18 28.3
111 135.500 0.968 7.144 6.21 28.1
112 133.800 0.963 7.196 6.23 28.3
113 132.800 0.968 7.286 6.24 28.2 39
114 131.100 0.959 7.314 *.27 28.2
115 129.300 0.965 7.464 $49 28.3



31

124

126

28
129
130
31
132
133
134
135
136
137
138
139
145
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

166

167
168
163
164
15
172
167
168
169
170
171
172
173
174
175
176
177
178
19

180
181

I1 K

IL;. 20C1
li.00
[09.700
100.700
10(1. 900
105.100
104.300
102.500
100.700
99.850
37.950
96.190
95.260
93.550
91.790
90.030
89.200
87.240
85.480
84.600
82.840
81.090
80.210
78.450
76.540
75.660
73.900
72.140
71.260
69.500
67.690
65.840
64.910
63.200
61.440
60.510
58.800
56.890
56.010
54.250
52.490
51.610
49.850
48.090
47.210
45.310
43.550
41.790
40.910
39.150
37.390
36.360
34.600
32.800
31.960
30.210

3.38

7.423

8.713

1.9:13

8.246
8.:7

8.244
8.338
8.396
8.423
8.507
8.713
8.640
8.557
8.689
9.852
8.883
9.150
9.172
9.159
9.115
9.240
9.313
9.464
9.640
9.467
9.744
9.831
9.970
9.972

10.140
10.320
10.440
10.520
10.710
10 .740
11.520
11.310
11.300
12.410
11.940
12.080
12.240
12.590
12.530
14.160
13.370
14.590
15.080
14.520
15.090
14.780
15. 950

- HNF-SD-WM-DP-240, REV. Of-
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182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200

28.090
27.330
25.420
24.490
22.600
20.810
19.960
18.180
16.410-
15.510
13.620
11.820
10.070
9.169
7.405
5.630
4.765
2.859
1.095

0.465
0.454
0.450
0.437
0.411
0.406
0.397
0.393
0,381
0.376
0.361
0.333
0.332
0.316
0.302
0.273
0.288
0.211
0.131

16.540
16.620
17.720
17.860
18.200
19.510
19.890
21.830
23.240
24.250
28.480
28.180
32.940
34.480
40.770
48.520
56.230
73.660
119. B00

7.64
7.65
7.68
7.69
7.71
7.74
7.75
7.77
7.80
7.81
7.83
7.88
7.80
7.89
7.91
7.94
7.95
7.97
8.00

28.1
28.1
28.1
28.0
28.1
28.1
25.1
28.0
28.0
28.1
27.8
28.0
28.0
28.1
28.0
28.0
28.1
28.0
28.1

HNF-SD-WM-DP-240, REV. 01f
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HNF-SD-WM-DP-240, REV. Op

SC510-PCS97-010

Attachment II

VISCOSITY RESULTS FOR S97N000014

Consisting of 11 Pages including the cover page
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Date : 05-05-1997 Testdate
Subatance : a97nCO95 -- o .
Test number : 01
Operator : 3vc
Sensor : KE45 - meaa. system
%Tau : 100% %D
Factor A 0.800 Factor E
Data stored in file C:\HAAE\S97N13.ROT

: 05-05-1997

C120
100%

3.000

HNF-SD-WM-DP-240, REV. 0

Gap : 0.000 C

Interpolation

f) D(1/a]

D 0.000

Tau(Pal Eta[IPas] t[ain] TelplICI

0.000 0.000 0.00 24.1

Date : 05-05-1997 Testdate
Substance : s97n00C0Sff% -m 5/s/
Test number : 01
Operator : JiC
Sensor : M145 Mean. system
%Tau : 100% %D
Factor A 0.800 Factor M
Data stored in file C:\HAAU\S97K13.ROT

:05-05-1997

:C020
100%

3.000 Gap : 0.000 a

Segment nuber I of type 'Tau/D' is defined as :
D from 0.000 to 300.0 1/a in 4.00 min at 25.OzC.
Area is 654.0 Pa/s
200 steps are defined, 200 are actually present.

Apparent viscosity:
Eta(uin):0.000

Point D(1/0]

0.000
0.161
1.109
2.972
4.751
6.525
7.380
9.213
11.090
11.960
13.800
15.650
16.530
18.310
20.090
20.970
22.750
24.660
25.550
27.330
29.420
30.210
32.060
32.990

Eta(max):405.3 Etas-29.85 e(n-1):48.59

Tan(Pal Eta(maIl t[uin} Temp[xCl

0.000
0.000
0.450
1.043
1.250
1.363
1.350
1.379
1.466
1.509
1.474
1.615
1.590
1.683
1.719
1.806
1.577
1.620
1.650
1.817
2.585
2.141
1.762-
1.735

0.000
0.000
405.300
350.900
263.100
208.900
183.000
149.700
132.200
126.200
106.800
103.200
96.200
91.900
85.580
86.150
69.320
65.700
64.560
66.490
7 840

70.900
54.960
52.580

0.00
0.02
0.03
0.05
0.08
0.10
0.11
0.14
0.16
0.17
0.20
0.22
0.23
0.26
0.28
0.29
0.32
0.34
0.35
0.38
0.40
0.42
0.44
9,45

24.1
24.1
24.0
24.1
24.1
24.0
24.2
24.1
24.1
24.2
24.2
24.1
24.3
24.3
24.1
24.1
24.2
24.1
24.2
24.2
24.2
24.2
24.2
24.2

45



27 37.540 1.761 6.910 0.51 24.2
28 39.300 1.680 *12.750 0.54 24.3
29 41.060 1.697 4I.330 0.58 24.2
30 41.890 1.718 4 1.010 0.57 23.9
31 43.700 1.692 38.720 0.60 24.5
32 45.450 1.706 37.530 0.62 24.1 HNF-SD-WM-DP-240, REV. OA
33 47.360 1.735 36.630 0.64 24.2
34 48.240 1.904 39.470 0.65 24.2
35 50.050 1.769 35.340 0.68 24.3
36 51.760 2.226 43.010 0.70 24.1
37 52.690 1.981 37.600 0.71 24.2
38 54.400 1.911 35.120 0.74 24.3
39 56.210 1.853 32.970 0.76 24.3
40 57.140 1.829 32.000 0.71 24.2
41 58.940 1.834 31.110 0.80 24.2
42 60.700 1.924 31.690 0.82 24.1
43 61.580 1.843 29.930 0.83 24.1
44 63.340 1.934 30.530 0.86 24.2
45 65.100 1.853 28.470 0.88 24.3
46 67.010 1.844 27.520 0.90 24.3
47 67.890 1.827 26.920 0.92 24.2
48 69.650 1.877 26.950 0.94 24.3
49t 71.460 1.869 26.160 0.96 24.3
50 72.290 1.852 25.620 0.98 24.2
51 74.050 2.046 27.630 1.00 24.2
52 75-.810 1.999 26.370 1.02 24.4
53 76.690 1.904 24.830 1.04 24.3

56 81.280 1.954 24.040 1.10 24.2
57 82.990 2.040 24.580 1.12 24.3
58 84.750 2.062 24.330 1.14 24.2
59 85.630 2.008 23.460 1.15 24.3
60 87.540 1.885 21.530 1.18 24.3
61 89.300 1.896 21.240 1.20 24.3
62 91.060 1.916 21.040 1.23 24.3
63 91.980 1.912 20.790 1.24 24.1
64 93.700 1.939 20.700 1.26 24.4
65 95.450 1.912 20.030 1.29 24.3
66 96.330 1.934 20.080 1.30 24.3
67 98.240 2.019 20.550 1.32 24.4
88 100.000 1,962 19.620 1.35 24.3
69 100.900 1.930 19.130 1.36 24.5
70 102.600 1.959 19.090 1.38 24.3
71 104.400 1.968 18.840 1.40 24.2
72 105.300 1.949 18.510 1.42 24.3
73 107.000 1.965 18.380 1.44 24.1
74 108.900 1.968 18.060 1.46 24.2
75 109.900 1.990 18.110 1.48 24.1
76 111.600 2.010 18.000 1.50 24.4
77 113.300 2.042 18.020 1.52 24.3
78 115.100 2.054 17.850 1.55 24.3
79 116.000 2.127 18.340 1.56 24.3
80 117.800 2.071 17.580 1.58 24.2
81 119.600 2.045 17.090 1.61 24.2
82 120.500 2.051 17.020 1.62 24.5
83 122.300 2.071 16.940 1.64 24.4
84 124.100 2.081 16.770 1.67 24.4
85 125.000 2.083 16.670 1.68 24.2
86 126.700 2.091 16.500 1.70 24.2
87 128.600 2.096 16.300 1.73 24.2
88 129.500 2.089 16.130 1.74 24.4 46
89 131300 2.098 15.980 1.76 24.3
90 133.000, 2.083 15.660 1.79 24.3



94 139.300 2.479 17.MOO 1.87 24.4
95 140.200 2.472 17.640 1.88 24.3
96 142.000 2.502 17.620 1.90 24.6
97 143.700 2.372 16.510 1.93 24.4
98 144.600 2.332 16.120 1.94 24.5
99 146.400 2.349 16.040 1.96 24.6

100 148.100 2.345 15.830 1.99 24.4 HNF-SD-WM-DP-240, REV. 0P
101 149.100 2.268 15.210 2.00 24.2
102 150.90V 2.238 14.830 2.02 24.5
103 152.600 2.306 15.110 2.05 24.3
104 153.500 2.208 14.390 2.06 24.3
105 155.300 2.210 14.240 2.C8 24.6
106 157.000 2.216 14.110 2.11 24.3
107 158.900 2.303 14.490 2.13 24.6
108 159.800 2.294 14.360 2.14 24.4
109 161.600 2.221 13.740 2.17 24.4
110 163.300 2.251 13.780 2.19 24.5
111 164.200 2.310 14.060 2.20 24.6
112 166.000 2.326 14.020 2.23 24.3
113 167.700 2.319 13.820 2.25 24.7
114 168.700 2.324 13.780 2.26 24.3
115 .170.500 2.299 13.480 2.29 24.4
116 172.200 2.330 13.530 2.31 24.4
117 173.100 2.370 13.690 2.32 24.5
118 174.900 2.342 13.390 2.34 24.4
119 176.700 2.307 13.060 2.37 24.5
120 177.600 2.328 13.110 2.38 24.4
121 179.400 2.299 12.810 2.40 24.5
122 181.200 2.315 12.770 2.43 24.5
123 182.900 2.321 12.690 2.45 24.1
124 183.900 2.319 12.610 2.46 24.4
125 185.600 2.346 12.640 2.49 24.3
126 187.300 2.452 13.090 2.51 24.4
127 188.300 2.410 12.800 2.52 24.4
128 190.100 2.373 12.480 2.55 24.2
129 191.900 2.390 12.450 2.57 24.5
130 192.800 2.396 12.420 2.58 24.3
131 194.600 2.461 12.650 2.61 24.5
132 196.400 2.446 12.460 2.63 24.7
133 197.300 2.399 12.160 2.64 24.5
134 199.000 2.388 12.000 2.67 24.2
135 200.900 2.384 11.870 2.69 24.3
136 202.600 2.446 12.070 2.71 23.9
137 203.500 2.663 13.080 2.73 24.4
138 205.300 2.411 11.750 2.75 24.0
139 207.000 2.486 12.010 2.77 24.2
140 207.900 2.514 12.090 2.79 24.6
141 209.700 2.446 11.670 2.81 24.3
142 211.600 2.450 11.580 2.83 24.5
143 212.500 2.472 11.640 2.84 24.4
144 214.200 2.486 11.600 2.87 24.2
145 216.000 2.472 11.450 2.89 24.7
146 216.900 2.483 11.450 2.90 24.4
147 218.700 2.522 11.530 2.93 24.6
148 220.500 2.502 11.350 2.95 24.4
149 221.400 2.536 11.460 2.96 24.6
150 223.200 2.532 11.350 2.99 24.5
151 224.900 2.534 11.260 3.01 24.4
152 226.700 2.548 11.240 3.04 24.4
153 227.600 2.556 11.230 3.05 24.7
154 229.300 2.499 10.900 3.07 24.4 47
155 231.200 2.480 10.730 3.09 24.5
15 232.100 2.483 10.700 3.11 24.4



157 233.900
158 235.600
159 236.500
160 238.300
161 240.100
162 241.100
163 242.900
164 244.500
165 246.300
166 247.200
167 249.000
168 250.700
169 251.800
170 253.500
171 255.300
172 256.200
173 257.900
174 259.700
175 260.600
176 262.500
177 264.200
178 265.100
179 266.900
180 268.600
181 270.400
182 271.300
183 273.200
184 274.900
185 275.800
186 277.500
187 279.300
188 250.200
189 262.000
190 283.800
191 284.700
192 286.400
193 288.200
194 289.100
195 290.900
196 292.700
197 294.500
198 295.400
199 297.200
200 298.900

2.488
2.510
2.518
2.538
2.583
2.S87
2.643
2.577
2.561
2.581
2.570
2.553
2.518
2.551
2.598
2.592
2.631
2.630
2.583
2.744
2.781
3.021
2.729
2.710
2.616
2.622
2.626
2.641
2.622
2.643
2.646
2.645
2.664
2.665
2.698
2.701
2.674
2.664
2.690
2.688
2.684
2.701
2.740
2.707

10.640
10.650
10.650
10.650
10.7680
10 .730
10.880
10.540
10.400
10.440
10.320
10.180
10.240
10.060
10.180
10.120
10.200
10.130
9.914
10.450
10.530
11.400
10.230
10.090
9.675
9.667
9.614
9.605
9.508
9.524
9.472
9.439
9.447
9.391
9.476
9.429
9.279
9.217
9.249
9.181
9.112
9.143
9.219
9.056

HNF-SD-WM-DP-240, REV. Ot
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Selvent nuaber 2 of type 'Tau/D' is defined as :
D fro 300.0 to 0.000 I/s in 4.00 min at 25.04.
Area is 585.1 Pa/B
200 steps are defined, 200 are actually present.

ita(ax):284.5

Point D(1/s]

1 300.000
2 299.700
3 298.800
4 296.900
5 295.100
6 294.300
7 292.400
8- 290.600
9 288.900
10 288.000
11 286.300
12 284.500
13 283.600
14 281.800
15 280.100
16 279.100
17 277.400
18 275.600
19 274.700
20 272.900
21 271.100
22 269.300
23 268.400
24 266.600
25 264.900
26 264.000
27 262.300
28 260.300
29 259.500
30 257.700
31 256.000
32 255.100
33 253.300
34 251.400
35 250.500
36 248.800
37 247.000
38 245.300
39 244.400
40 242.700
41 240.800
42 239.900
43 238.100
44 236.400
45 235.500
46 233.700
47 231.900
48 230.900
49 229.200

Etatr19.16 s(a-l):24.26 HNF-SD-WM-DP-240, REV. G6
Tau[Pa] EtataPas] ttlin] Teap[zC)

2.693
2.711
2.704
2.688
2.646
2.638
2.638
2.668
2.594
2.624
3.065
3.085
3.071
3.075
3.274
3.187
2.780
2.513
2.504
2.565
2.712
2.501
2.469
2.433
2.406
2.402
2.388
2.381
2.375
2.367
2.372
2.346
2.341
2.368
2.671
3.165
3.116
2.960
2.969
2.929
2.826
2.852
2.976
3.086
2.938
2.878
2.882
2.949
3.178

B.976
9.045
9.052
9.051
8.965
8.964
9.023
9.180
8.978
9.109
10.710
10.840
10.830
10.910
11.690
11.420
10.020
9.117
9.115
9.398
10.010
9.287
9.196
9.127
9.082
9.098
9.104
9.148
9.152
9.186
9.267
9.197
9.240
9.419
10.660
12.720
12.620
12.070
12.150
12.070
11.740
11.890
12.500
13.060
12.480
12.310
12.430
12.770
13.870

4.00
4.02
4.03
4.05
4.08
4.09
4.11
4.14
4.16
4.17
4.20
4.22
4.23
4.26
4.28
4.29
4.32
4.34
4.35
4.37
4.40
4.42
4.43
4.46
4.48
4.49
4.52
4.54
4.55
4.58
4.60
4.61
4.64
4.66
4.67
4.70
4.72
4.74
4.76
4.78
4.80
4.82
4.84
4.86
4.87
4.90
4.92
4.93
4.96

24.2
24.3
24.5
24.7
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52 224.tFN 3.090 13.35 5.02 24.6
53 223-X 3.4 22 5.04 24.7
54 221.2K 3.:CEI . 5.07 24.4
55 220. 2'O' 3.760 .09: 5.08 24.3
56 218.50 3.6 . 6 .890 5.10 24.4
57 216.700 3.687 1.010 5.12 24.4
58 215.800 3.64R 16.870 5.14 24.5
59 214. L00 3.703 17.30 5.16 24.5 -

60 212.300 3.619 17.240 5.18 24.4
61 211.400 3.741 17.690 5.20 24.3
62 209.500 3.716 17.730 5.22 24.6
63 217.800 3.764 [8.070 5.24 24.5
64 206.900 3.540 [7.110 5.26 24.7
65 205.200 3.561 7.350 5.28 24.9
66 203.400 3.802 18.690 5.30 24.5 HNF-Sf-WM-DP-240, REV. Oh67 201.600 3.503 17.380 5.33 24.5
68 200.700 3.330 16.590 5.34 24.5
69 198.800 3.364 16.920 5.36 24.3
70 197.100 3.342 18.960 5.39 24.7
71 196.200 3.320 16.920 5.40 24.6
72 194.400 3.372 17.340 5.42 24.5
73 192.700 3.308 17.170 5.45 24.5
74 %191.800 3.423 17.850 5.46 24.6
75 189.900 3.584 18.880 5.48 24.5
76 188.100 3.382 17.980 5.51 24.4
77 187.200 2.800 14.950 5.52 24.8
78 185.500 2.475 13.340 5.54 24.4
79 183.700 2.132 11.610 5.56 24.5
80 182.800 2.114 11.560 5.5B 24.5
81 181.100 2.156 11.900 5.60 24.4
82 179.200 1.969 10.990 5.62 24.6
83 177.400 2.135 12.040 5.65 24.5
84 176.500 1.946 11.020 5.66 24.5
85 174.800 1.855 10.610 5.68 24.7
86 173.000 1.803 10.420 5.71 24.4
87 172.100 1.770 10.280 5.72 24.5
88 170.300 1.762 10.350 5.74 24.5
89 168.500 1.779 10.560 5.77 24.6
90 167.600 1.740 10.380 5.78 24.8
91 165.800 1.697 10.230 5.80 24.6
92 164.100 1.733 10.560 5.83 24.4
93 163.200 1.714 10.500 5.84 24.5
94 161.400 1.703 10.550 5.86 24.8
95 159.600 1.885 10.560 5.89 24.6
96 158.700 1.688 10.640 5.90 24.6
97 156.900 1.684 10.730 5.92 24.5
98 155.100 1.655 10.670 5.95 24.8
99 153.400 1.655 10.790 5.97 24.8

100 152.500 1.782 11.680 5.98 24.4
101 150.700 1.654 10.970 6.01 24.5
102 148.800 1.627 10.930 6.03 24.6
103 148.000 1.604 10.840 6.04 24.4
104 146.200 1.620 11.080 6.06 24.5
105 144.500 1.591 11.010 6.09 24.7
106 143.500 1.595 11.110 6.10 24.6
107 141.800 1.569 11.070 6.12 24.7
108 140.000 1.548 11.060 6.15 24.5
109 139.100 1.551 11.150 6.16 24.8
110 137.300 1.559 11.350 6.18 24.8
111 135.500 1.525 11.260 6.21 24.5
112 133.700 1.505 11.260 6.23 24.4 so113 132.900 1.517 11.420 6.24 24.5
ii4 131.100 1.513 11.540 8.27 24.6
115 129.300 1.415 11.410 6.29 24.5



12'.90C I.. . 6.45 24.8
; .. 79 6.46 24.6

729 2i:.0' ... 13 6.39 24.-
.2 1 L.20.I.:. Lt :.2 .1C: 6.41 24.6
2. .1! .b~K LEIA. 8.42 24.4

[23 LY'~*: 1.~01L >.9. ,.45 24.7
L2i [1. I J) L .2.12 6.47 24.5

T .0 19.T9 12., 41 6.48 24.5
12 2 l4.00 I.382 12.2C 6.51 24.4
12 7 111..400 .i. 15 ) 12 .12 0 6.53 24.5
t1?29 109 .7 00 ~ 19! 12.740 6.55 24.5
I[29 10il.800 t1.3 1a. 2.710 6.58 24.7
130 106.900 1.33! 12.510 6.59 24.5
13 105.100 1.319 12.550 6.61 24.6 HNF-SD-WM-DP-240, REV. Oh-
132 104.300 1.329 12.750 6.62 24.7
133 102.500 1.342 13.100 6.65 24.6
134 100.700 1.293 12.890 6.67 24.5
135 99.850 1.288 12.900 6.68 24.5
136 97.950 1.272 12.990 6.71 24.6
137 96140 1.283 13.340 6.73 24.4
138 95.310 1.288 13.500 6.74 24.5
139 93.550 1.272 13.600 6.77 24.3
140 91.790 1.243 13.550 6.79 24.5
141 90.030 1.247 13.850 6.81 24.6
142 89.200 1.224 13.720 6.83 24.6
143 87.290 1.216 13.930 6.85 24.5
144 85.480 1.190 13.920 6.87 24.4
145 84.650 1.196 14.130 6.89 24.6
146 82.840 1.173 14.160 6.91 24.5
147 81.090 1.180 14.550 6.93 24.5
148 80.210 1.173 14.630 6.95 24.7
149 78.400 1.121 14.300 6.97 24.5
150 76.590 1.159 15.130 6.99 24.6
151 75.660 1.151 15.210 7.00 24.5
152 73.900 1.131 15.310 7.03 24.6
153 72.090 1.104 15.310 7.05 24.8
154 71.260 1.101 15.450 7.06 24.5
155 69.500 1.079 15.530 7.09 24.6
156 67.740 1.100 16.240 7.11 24.6
157 65.840 1.104 16.770 7.14 24.6
158 64.960 1.061 16.330 7.15 24.7
159 63.200 1.069 16.910 7.17 24.6
160 61.390 1.037 16.900 7.20 24.4
161 60.560 1.148 18.960 7.21 24.6
162 58.800 1.053 17.910 7.23 24.5
163 56.890 1.216 21.370 7.25 24.3
164 56.010 1.232 21.990 7.27 24.6
165 54.250 1.067 19.680 7.29 24.6
166 52.490 0.975 18.570 7.31 24.6
167 51.610 1.293 25.050 7.33 24.4
168 49.850 1.138 22.820 7.35 24.5
169 46.090 0.972 20.220 7.37 24.7
170 47.210 0.962 20.370 7.39 24.5
171 45.310 0.992 21.890 7.41 24.5
172 43.500 1.176 27.030 7.43 24.5
173 41.790 1.512 36.180 7.46 24.5
174 40.910 1.560 38.140 7.47 24.4
115 39.150 1.302 33.260 7.49 24.5
176 37.340 1.260 33.750 7.52 24.7
177 36.360 1.176 32.330 7.53 24.4
178 34.600 1.113 32.170 7.55 24.6 51
179 32.840 1.026 31.230 7.58 24.5
180 31.920 1.097 34.380 7.59 24.5
181 30.210 1.007 33.350 1.61 24.5



184 25.390 0.753 29.670 7.65 24.4
185 24.500 0.764 31.180 7.69 24.5 HNF-SD-WM-DP-240, REV. O4
186 22.620 0.833 36.810 7.71 24.5
187 20.820 0.802 38.510 7.74 24.5
188 19.940 0.839 42.090 7.75 24.4
189 18.160 0.839 46.210 7.77 24.5
190 16.410 0.649 39.560 7.80 24.4
191 15.510 0.639 41.180 7.81 24.4
192 13.610 0.604 44.350 7.83 24.3
193 11.810 0.580 49.100 7.86 24.4
194 10.070 0.557 55.250 7.88 24.4
195 9.189 0.546 59.430 7.89 24.5
196 7.419 0.515 69.390 7.91 24.4
197 5.635 0.489 86.730 7.94 24.2
198 4.761 0.467 98.010 7.95 24.3
199 2.869 0.411 143.100 7.97 24.4
200 1.095 0.312 284.500 8.00 24.3
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Numatec
Hanford Corporation Internal
An SGN/Cogema, Inc. Company Memo

From: Analytical Technology
Phone: 372-2653 T6-50
Date: May 19, 1997
Subject: LASER ABLATION/MASS SPECTROMETRY (LA/MS) RERUN AND

REPROCESSED DATA FOR 105-N BASIN SAMPLES

To: G. L. Miller T6-06

cc: J. Y. Bourges T6-07
B. A. Crawford T6-50
C. M. Seidel T6-14
G. L. Troyer T6-50
W. I. Winters T6-50
JWB File/LB

Attached is the updated data for the LA/MS analysis of 105-N Basin samples. The initial
105-N Basin data package (HNF-SD-WM-DP-240, Rev. 0) did not include LA/MS data for
sample S97N000012 due to data acquisition and reduction problems. Sample S97N000012
was rerun and is reported in the attached tables. Furthermore, it was discovered by the
PNNL scientist responsible for LA/MS data reduction that the original two samples
reported (S97N000016 and S97N000017) were not corrected for laser efficiency. In order
to maintain consistency between the three 105-N Basin samples, (lie data for all three
samples were reprocessed and corrected for laser efficiency. As a result, the attached data
replaces all LA/MS data previously reported in HNF-SD-WM-DP-240, Rev. 0.

Table I lists the elemental concentrations for all naturally occurring constituents. The
concentrations were computed using the naturally occurring isotopic abundances. For
several elements (e.g. Mg and Si), more than one isotope was used to compute the
elemental concentration. In these cases, the average concentration is reported and the
masses used in the computation are listed in the second column. "Mass (amu)."

Table 2 lists isotopes that may be natural or radiogenic. As a result, isotopic corrections
were not performed. The concentrations listed are mass concentrations, not necessarily
elemental. For some masses (e.g. 96 and 98) more than one element may have a
contributing isotope. In these cases, the probable elements are listed in column one,
"Element(s)."
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HNF-SD-WM-DP-240, REV. Of-
G. L. Miller
Page 2
May 15, 1997

The data for the rerun sample (S97N000012) was recorded on April 24, 1997. This
sample was unique from the other two sludges: it had the consistency of sand with an
orange tint in spots. The instrument calibration and data acquisition were performed
identically to the first two samples. Details are described in H{NF-SD-WM-DP-240,
Rev. 0.

As indicated in the original report, LA/MS data is not yet a quantitative technique.
Therefore, the results reported should not be used as absolute concentrations. Instead the
data indicate the presence of constituents of interest and their relative abundances.

Please feel free to contact me at 372-2653 if you have any questions regarding this data.

.DW Ball, Ph.D.
Scientist I

cw

Attachment
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Table 1: Element Concentrations (Isotopically Corrected)

55

Element Mass (amu) S97N000012 (pg/g) S97N000016 (pg/g) S97N000017 (pg/g)
Li 6,7 6.9 72 37
Be 9 2.0 2.9 1.6
B 11 5700 2900 2100
C 13 1400 1800 1400
Na 23 3000 3100 5700
Mg 24,25,26 1800 840 1100
Al 27 120000 67000 71000
Si 28,29 50000 30000 28000
P 31 1400 5600 2800
S 34 4900 5300 3800

CI 35 46 33 19
Ca 44 14000 11000 9000
Ti 47.49 2400 1400 1100
V 51 46 110 110
Cr 52.53 340 460 570
Mn 55 880 6500 2900
Fe 56,57 360000 320000 400000
Co 59 28 27 30
Ni 60.61,62 160 480 370
Cu 63,65 560 1000 1200
Zn 66.67 3000 13000 9300
Hf 178 0 5 < 0.1 0 5
Ta 181 0 1 < 0.1 0.1
W 182 8 8 18 14
Hg 199.200.201,202 0.3 46 2 4
TI 203, 205 0 4 0.6 0 3
Pb 206, 207, 208 490 1000 940
Bi 209 06 0 4 0 5



1NF-SOMM-DP-240, REV. O4

Table 2: Mass Concentrations (Not Isotopically Corrected)

Element(s) Mass (amu j S97N000012 (pg/g) S97N000016 (lp/g) S9N0 7g

Ga 69 31 93 40
Ge 70 96 42 31
Ga 71 11 8.3 8.7
As 75 12 23 15
Kr 84 07 1 5 05
Rb 85 1,3 0,6 06
Sr 86 14 20 13

Sr,Rb 87 90 13 66
Sr 88 96 150 93
Y 89 1 6 60 33
Zr 90 17 37 30
Zr 91 43 13 97
Zr 92 14 21 15

NbZr 93 1 35 2 4 7
Zr,Mo 94 9 7 21 16

Mo 95 643 6 40
Zr, Mo Ru 967 1 9.7 76

Mo 97 42 27 2.5
Mo, Ru 98 9.0 5.6 52
Tc,Ru 99 0.4 08 0.5
Mo.Ru 100 49 303 1

Ru 101 0 3 42 42
Ru,Pd 102 02 4 5 38

Rh 103 02 21 2.3
RuPd 104 02 3 1 22

Pd 105< 01 0 4 06
PdCd 106 03 1 2 0 9
Pd.Ag 107 02 05 14
Pd,Cd 108 <010 4 04

Ag 109 03 03 11
Pd,Cd 110 21 80 47

Cd ill 27 94 5.0
Cd, Sn 112 66 20 11
Cdjln 113 23 8 1 43

Cd, Sn 114 7 4 23 12
InSn 115 03 0.6 05
Cd.Sn 116 7 1 24 13
Sn 117 3,5 11 6
Sn 118 11 34 20

Sn, 119 32 260 48
Sn,Te 120 15 47 27
Sb 121 17 25 19

Snje 122 2,3 7i 42
Sbje 123 13 20 14

Sn, Te Xe 1 2.4 8.8 53
1 127 04 1.5 1.0

Xe, 129 <0.1 < 0 1 <01
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Table 2 (continued):

Element(s) Mass (amu) S97N000012 (ug/g) S97N000016 (ug/g) S97N000017 (ug/g)

Te. Xe.Ba 130 24 15 43
Xe 131 02 <01 <0.1

Xe, Ba 132 2.2 14 6.9
Cs 133 0.2 < 0.1 <0 1

Xe, Ba 134 55 260 85
Cs, Ba 135 170 900 180

Ba, Ce 136 200 1200 350

CsBa 137 300 1600 380

BaLaCe 138 1100 3200 1600

La 139 2.0 12 69

Ge 140 19 14 10

Pr 141 1.3 86 63

CdNd 142 1 5 10 66

Nd 143 1 2 65 4 9

Nd, Sm 144 1.0 82 5.5

Nd 145 0.7 58 3.7

Nd 146 0.5 50 3 1
Sm 147 04 2.6 2.0

Nd, Sm 148 0523 13

Sm 149 <0.1 02 0 1
Nd, Sm 150 02 25 20

Sm Eu 151 02 04 02

Sm Gd 152 <011 0 09

Eu 153 <01 0.6 0 5
Sm Gd 154 < 0 1 05 0 5

Gd 155 < 0 1 05 0 3
Gd Dy 156 < 0 1 03 02

Gd 157 01 0 1 02

Gd D 158 <01 <01 02
Tb 159 <01 <01 01

Gd. Dy 160 0 1 0 1 01

Dy 161 <01< 0 1 <0 1
Dy.Er 162 02 0 1 0 1

Dy 163 02 0.3 01

Dy, Er 164 <01 02 01

Ho 165 <0.1 <0 1 01
Th 232 0.6 <0 1 0 3
U 235 73 540 120

U,Np,Pu 236 79 36 11
Np 237 0.2 0.2 02
U.Pu 238 9900 42000 8900
Pu 239 18 99 70

Pu 240 0.6 7.5 92
PuAm 241 <0.11 5 18

Pu 242 < 01 <0
Am 243< 0 1 <0. 0.1

Pu,Cm 244 < 0 1 0.2 <0 1
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HNF-SD-WM-DP-240, REV. 0AV
Internal

Memo

Analytical Technology
372-2653 T6-50
May 15, 1997
Inductively Coupled Plasma Mass Spectrometry (ICP/MS) Results for
105-N and 107-N Basin Samples

G. L. Miller

cc: J. Y. Bourges
B. A. Crawford
C. M. Seidel
G. L. Troyer
W. I. Winters
JWB File/LB

T6-06

T6-07
T6-50
T6-14
T6-50
T6-50

Attached is the ICP/MS data for 105-N and 107-N Basin samples.
thorium and uranium data were collected on May 2, 1997. The in
mass and response calibrated in the actinide region using thori
uranium calibration standards. The preliminary data was distri
5, 1997 for the customer to review.

In order to monitor the isotopic uranium
uranium test standard was utilized (NIST
data tables, recoveries within 1% of the
the U-235/U-238 ratio.

Isotopic
strument was
um and
buted on May

performance, a certified natural
SRM-4321B). As indicated by the
certified value were achieved for

Although the levels of U-235 and U-238 can be accurately computed, the
concentrations are estimated based on the U-234 response relative to U
The mass response at 234 was not directly calibrated due to the small
concentration of U-234 in available standards. As a result, the U-234
results are estimated to be accurate within 50%.

U-234
235.

Only one sample, S97N0000051, indicated U-235 enrichment above 1%. SRM-
43218 was analyzed with a 99.4 % recovery immediately following the analysis
of this sample. It was concluded that the instrument calibration hadn't
drifted and that the isotopic uranium determination for sample S97N000051
remained within calibration.

As indicated by the data tables, detection limits may vary between samples.
This is due to different digest and dilution factors that were necessary for
each sample. The results collected using the smallest dilution (lowest
detection limit) were reported wherever possible.
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HNF-SD-WM-DP-240, REV. 04

Scans of these samples indicated appreciable levels
65). As a result, Ni-63 could not be recorded with
interference present. Although a Ni-63 separation i
laboratory tests indicate that it is not capable of
order to determine Ni-63 in these copper containing
methods must be utilized rather than ICP/MS.

of copper (Cu-63 and C
this isobaric
s under development,
removing copper. In
samples, radiochemical

If you have any questions regarding these results, please feel free to call
me at 372-2653.

J W. Ball, Ph.D.
Scientist I

cw

Attachment
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ICP/MS RESULTS FOR 105-N BASIN

INSTRUMENT QC (initial)
Th-228 Th-230 Th-232 U-234 U-235 U-238

IC < 45 ppt < 45 ppt < 45 ppt < 20 ppt < 20 pt < 20 ppt
ICV NA NA 102% NA NA 101%

ISOTOPIC URANIUM CERTIFIED CHECK STANDARD
U-234 U-235 j U-238 j 235/238 235/238 (certified ratio) I Recovery

SRM 4321B < 20 ppt 0.783 ppb 107 ppb 0.00732 0.00725 101%

SAMPLE RESULTS
Th-228 Th-230 Th-232 j U-234 f U-235 U-238 J 235/238

S97NO00011 < 0.65 ppm < 0.65 ppm < 0.65 ppm 0.28 ppm 18.5 ppm 2400 ppm 0.00771
S97NO00020 < 1.31 ppm < 1.31 ppm < 1.31 ppm 0.76 ppm 62.5 ppm 6970 ppm 0.00897
S97NO00021 < 0.63 ppm < 0.63 ppm < 0.63 ppm 0.37 ppm 24.1 ppm 2880 ppm 0.00837
S97N...21 DUP < 0.65 ppm < 0.65 ppm < 0.65 ppm O.p 21.5 ppm 2590 ppm 0.00830

PREP CC z
Th-228 Th-230 J Th-232 U-234 j U-235 | U-238 |_U-238 Rec.

Prep Blank <45 ppt < 45 ppt < 45 ppt < 20 ppt < 20 ppt 0.110 ppb NA
LCS Std NA NA J NA J A NA 1 8215 ppb 82.20% Z
S97N...21SPK NA NA NA INA I NA 8080 ppb 80.80%

INSTRUMENT CC (final)

m
C0

Th-228 j Th-230 J Th22 U-234 j U-235 U-238
CB < 45 ppt < 45 ppt < 45 ppt < 20 I 2ppt < 20 ppt
CCV NA NA 98.1% | NA NA | 99.6%
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APPENDIX A
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Author: Richard L Weiss at -BHI012 HNF-SD-WM-DP-240, REV. 0/V
Date: 4/18/97 5:04 PM
Subject: "Accuracy" Requirements for N-Area Sediment LATEST
------------------------------------ Message Contents ------------------ ----------------- -

Folks,

I'm sorry but some things never seem to go as one hopes. I had a
discussion with George Miller and Cliff Tung earlier this week
regarding interpretation of the 105-N Basin Phase I SAP section on
Accuracy requirements for the analysis work. The current wording
doesn't make complete sense regarding 222-S operations. At the time
of the discussions, requirements of 4/- 2 sigma as a warning level

with +/- 3 sigma as the control level for Laboratory Control Samples
and ±/- 25% on any sample spike recoveries were agreed to as adequate
control limits. At that time I agreed to provide documentation for
this interpretation.

Subsequent to that discussion, I determined that similar wording also
existed in the 107-N Sediment SAP but that the SAP for 105-N Sediment
Phase II work was probably OK. The correction appeared to be best
handled through a revision to the affected SAPs. To that end I
provided a CC:Mail message this morning outlining the proposed changes
to the SAPs. For convenience sake, and continuity, I duplicated the
wording in the 105-N Sediment Phase II SAP.

I have since learned two things: 1.) That my client is extremely
reluctant to issue formal revisions to the SAPs. and 2.) That the
wording in the Phase II SAP is different enough from what was
discussed earlier (primarily specifying +/- 30% recovery controls not
25%) to cause concern at the laboratory.

So, we are essentially back to square one and the data report is
functionally being held hostage.

At this point, I am unsure as to how this clarification will be
formally transmitted to the laboratory. It will likely be done using
a letter clarification to the affected SAPs. In the meantime, the
requirements outlined in the first paragraph of this CC:Mail message
will be considered to apply to the 105-N Sediment Phase I work.
Please do not withhold issuance of the data report on this issue. We
will work whatever it takes to neutralize any potential future impacts
resulting from this issue.

If there is anything else that can be done please call me or Joan
Kessner.

Richard Weiss

63



Author: Richard L Weiss at -BHI012 HNF-SD-WM-DP-240, REV. QR
Date: 4/9/97 10:37 AM
Subject: Re: Viscosity analysis on 105-N Phase 1

---------------------------------- Message Contents ------------------------------------

There is no appropriate approach available to obtain viscosity for
this sample. Cancel the viscosity analysis request for this sample
and note in the case narrative that the bulk of the material was too

large to "fit" into the equipment.

Rich

Reply Separator
Subject: Viscosity analysis on 105-N Phase 1
Author: George L Miller at -HANFORDO3C
Date: 4/4/97 2:29 PM

Rich,

I spoke with John O'Rourke about the viscosity analysis on one of the phase 1
samples, which was composed primarily of sand particles greater than Imm
diameter. Particles of this size are too large for the viscometer (cause

plugging). Before I realized that this sample was composed predominantly of
these particles, I suggested that he sieve out these larger particles, but now
realize that this is an inappropriate approach.

How do you want us to proceed with the viscosity analysis, or do we have your
concurrence that the requirement for analysis of viscosity on this sample can be
waived?

George
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